Activation of microglial neuregulin1 signaling in the corticospinal tracts of ALS patients with upper motor neuron signs.
We recently found neuregulin1 (NRG1) receptors are activated on microglia in the ventral horn of both ALS patients and SOD1 mice, suggesting a common pathological mechanism. However, it is not clear whether this signaling system also plays a role in patients with upper motor neuron (UMN) features, where patients show significant pathological changes in the corticospinal tracts (CSTs). Since the connection between upper and lower motor neuron (LMN) systems in ALS patients is not readily seen in the SOD1 mouse, we examined the lateral and ventral CSTs for NRG1 receptor activation and NRG1 expression in ALS patients with UMN symptoms compared to control patients with no evidence of neurodegenerative disease. We found that ALS patients with UMN symptoms showed increased microglial activation that colocalized with NRG1 receptor activation in the lateral and ventral CSTs. These same regions also showed increased NRG1 protein expression locally but no change in NRG1 mRNA. In conclusion, these data suggest that increased NRG1 protein accumulation could contribute to UMN disease through microglial activation in the CSTs.